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[oooi] *mwte, m%shmRT$/x\*mTs\szf^!km^i?/uW)V>), »^<ttmm(M 
[0002] ^^\^>\^is&mmmv>%tmmz.i&<&^ mm^^mm^mm-r^itm. 

m<Dmm%femk^Z^t*mW£tlX\,^ (Science, 202, 19-27, 1984) 0 £/c, Ca 

r^^pibtLTV^ (Science, 233, 305-312, 1986) 0 *^Pj]#fb^ 
i'P^hSTIfflflaM^^mil^HfcCa^M^SfiK^fe-So 
[0003] I^ajfr/l^'Hu ^T-*^^333880Ca 2+ ^^^°^®T% ^©Ca 2 ^^^! 
^4. 19X10 5 M _1 ^L,6-7#l(Oiii^?0t4Ca 2+ ^t|5{4^^, a-^y^X 

^^/^^{i,^/V^^y^ftfeO^<roCa 2+ ^^>/^K(C^btLSS|3'fiEF 

*/v-e^y>-«a— Vv?^m$mtou ^(Dmmvmm^teztK ^=¥^# 
;^>\-za-^>y?^mm'>-tz> 0 mmmmmm^^x, i^e* 

^<Dmm^y^mt\,xmmT^^<<D^^mm^tix^?>(FEBs Lett, 
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327, 251-255, 1993) c 

[0004] l^^A-^Vjgtfgf-te, 7yh^*5V>TXifefefls(Xq 11.1-12) fSfr&EU tHt-jS 

, *u-=¥, -7wm<D&mmmz&\<*mtstix^z>i!>mmiznt!:<* mm 

?n—~>y&1nXt$'0, : t<D&.ffim>&:fe£tlX\ ¥7-123985-^-^^) 0 

7yHFFO^=¥3.*^>cDNA«, £T$/^£r=> — K^-S^g^O. 897kb-Cfc<9 
, 299tOT$y^^^SR-r?>o -^^^flf -^tMfF ©W^^^/^ycDNAOM 
Ba^Jtj^^tLTfcOs 75/hflT^U^^^VcDNAtlt^bT, ^tb^tL94%<b 
Jfil89%©* i E-B^— SrJjTUTV^S. l^=¥^/^VmRNAO^^|i N th, 75*, 

mn&tEbmmztixi ^„ 
cooo5] u^^/p^vji, ^mm^m^mm^ca^iy^-rv^^^Mmm&wtLx 

bHTV^ (Life Sciences 66, 1769-1780, 2000, Biochemical and Biophysical 
Research Communications 276, 1-6, 2000) o *7t, £{£rt{£*5ttMFtt^WWMe::i3 
\^^=Li3/V=f-y(T>^Wi^W^ (Molecular and Cellular Biochemisty 131, 
173-179, 1994) -^Pf^ (Molecular and Cellular Biochemisty 151, 55-60, 1995)R$ 

{z&T^z^btmmmmmzwhfri^ftx&v. ^^^^mmf^mt(D 

m^Tfk^KX^^o -^L-T, GOT. G¥Tm<DWt&0>Mmife^—jJ—bW£^X 

(DilJ^^ff^sa«?#O^U^^bT#fflT^^<^^>^fe^^TV^5(#^¥l 
0-26623-5§-<&$B) o 

[0006] ±.m<n£?{z^ u^^/^^^^m-i-, ^m\mm^^^m, mm, >im 
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[ooo7] *mm\t, ^~*^is<Dm*<Dmmm'&mmm^^x(Dm^nx\ 

hyly^^-y^yyh^i¥mLXm^<tCo ^yWTUcDNAy^y])— 
( P CXN2) l^afAU ^<75jt{5T-^5a-<^^-^75/hS:*t|pattmI^(C^^ 

©itJn Witt- ftjf&j^;*,- M\ ^a±f5Tb#^^$rMbTV ^±IBi>^a* 
T„ s !K)#>W^J3pQTC (peripheral Quantitative Computed Tomography) #?g 

^-mmx^T^Myt^ r ^~^m^mm^<Dmmmm^x^DNAA 
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[0008] mmsk^-t, skm^tD^u^u— /u^hyyv-t^vm^mn^fcfr^ 
mm*foz> 0 &tz. mT^y^skm-z. Rfrnx^-^th^skm^^r/uzf^m^. 
mzm-tz>&ffit{,x, tbmvz&mmmkmvmm^T^b^xmmxhzmmih 

1SE7yb(K. Yamasaki and Y. YoshikawaS? Laboratory Animal Science A4 (2\ 1994, 
125-130) ^\ ^*1425-7K^bt^5VD 24-7kmimmmfc*%tB.^A;tzD 

3 

WfD^f^Djxmmisiz&mi-zmm&gi-fzmbm? mm mmw-i 1-9140 

-§-£:$R)^\ LDL(low density lipoproteins) Hr^- it fc^-ti^FfemkZtLfc&t 

bm%mmmnmm^m^^xnhn^mmikm^w^Mc^m^m^^^m 

m (#M¥lO-56915-?§-^$&) ^\ mm-m (NIDDM) 7vb (ZDF/Gmi-fa/fa ; 
Bfc^-r-'^'l)/*—) , SDF (Spontaneously Diabetic ToriO^KJU^tft) ^ W 

[0009] ^mm^mmn. ^(D^mm^mt^w^^mv^h^mskm^mr 

[0010] ^iPjwiiuc^Lfcu^;^^ 

mm<D&-g:M^io\,^x'W%&Mfc$:3\%mz.L, w^jvmmt^xtD^mmm 
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vy^'j^y^y^z.^^x^ ffrm^mm^tzhLx^^^t^^hritio m 

yyh&timmzn. JE%<Dyyb<DR?mkitmvX, ^^tuv^Yy^^V 
[0011] ^(Df, flttl4« 25, 36, 50<Dh7>^i^~^7:yh£JS^T, jWBjfiu£-«7 

suT-^famfD&^ntfzmmicxzmmz^^xm^tzo skm^m 
mmmmmm. wyy±y-4b\ HDL-a^n- /k ii^wrB- /lo^isa 5 

[0012] -r&fr-Ms^fliS, (i)u^a*/i^^e^*sg|A*ii, 

W/HM^, (2)by^xiS=~yy-#tbmV>J&. KJBjfiuffi&tf/XttiiST^* 
6±SE (1) IB^Wi^^lk^SLf ; /'X(ii^T/l'y$>lfiL5!m^T ; Vl-ib#5 J ^, (3) by^x 

Jbfc (1) EfJ^KJBJfiiffiXtf/XttKT^^jfiLSE* 

•rs±fE ( i ) - o) cov n*»e«©i*j»jiiLto v/xttKr/u^^jfe^^ 

;vmm^, (5) **«:"Cfc5^tS:«F»i-r S±K ( 1) ~ (4) © V vf ftd»fBttOffiJIB 
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fafcRXf/XtemTfry^fafe^'i-WiW*?, (6) &thWAb&7yh"Ci9&z.k& 

w®.b-rz>±.mi) - (5) (d\ ^ftsfrmffitDMZfafcRxf/xizmTsuyv^ihiiE 

[0013] &tz. «PJli. (7)%BV)\\B)Mtf. 36®B~50mmX~hZ>^b$:&mtTZ>±: 

ib (6) mwi<Dm%!hmRTf/xteMT/i'y'^>!kfc^;i'mw j $ > , (8) uae^#A> 

mT;u7*>!hm<D^yum®b\^x&mtt±m8)mm<Dxm^^ ao) b?>* 
i>^-v?#tmmm)&. Mr^y^itm^m^^'r^xm^x, mm&i. 
&Rxf/xamT^y^jk^<D^^m^t^xmmi-^±rd(8)mm(D^m j ^ 
. (u)0thmmK %BmB)M^te\,^X'wmm&^ir%-t&iftmt-tz>±m 

[0014] £b\Z*%;Wte, (l3)-#tbm^&7vhXhZ~b%WMb1r%±.m(8)-(l2)<D 

^-rti^mm<D^m j ^. avimujamm^ 36mB-5omBxhz>z.b&wm 
b-tz>±m ( 1 3) mm^jrm^. ( 1 5) ±te ( d - (7) <d v ^-rn^mmcommikmR 
xf/xtemrsuyv^shm^T'^mmz^ m^m^^-u sk^xomnRi^y 
x^T;uy^>-mm^-wmir^-b^w^bi-^mm5kmR^/xnmT^y f ^ 
>fafe<Di&mm<D*?y~-~is?jym*=>^ ( 1 6) ±ie ( d - ( d <d\ ^-r^mm^n 

m^^RXJ^yxitMT^y^sk^'f^Wi^!}^, MmfiLfcRU/Xl'tMT/vy' 

^5km(Dmw:&^-rz>mB(jmBm*x^ s m^m^R^-u ^B(MB)m&- 
^.^(DrnwRxfyxi^T^yv^m^m^'Wrni-^b^w^bir^m^sk 
mRxf/xtemr/i'7^>ifom<D^Mm<Dx?v-~>'yxmm'tz> 0 

[0015] [|D1]^1|2|«, ^mm<036MB<^^^^^Yy>^^y^yyY<DisLm^^ 

^^(DWi^^^i-mxh^ 

[|2]2]3?2|2!te % ^m<D36mB<DU^^/l^^by>^^y^yyh<D!kmMm 
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L-nU^P-yU(DifllJ^^m^i-|2I-efc-5 0 

[®9]|g9Hl{3\ ^mM<D36mB<DU^Z/U^l/h7^i?^-yy-^yb<DXm'W(D 
[HllO]^10l2l«, *mW<D36mB<DU¥^#;U^b9>*i?^-yy-^yb<D±m 

[EUS^lSlUtt, fcmW<Dl4. 25, 36&tf50iStfiroi/^#/l^>h7^x^:iL^ 
[®14]|gl4|2|te, #3§^014, 25, 36^1/50®^^^/^^^^^- 
[H115]^15|1I« N #3§PJ<Z>14, 25. 36S.U?503l^(OI/^^/^>h7^^- 

y?7yb<Dfa.mT;uy*'*><DMfe&Mk&^1-mx>&Z> 0 
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[0016] &&m<0*7 t si'1M!obL,xn, ^^iJ/^^mfcl'fimAZti, u^a.i3/i^> 

y?4¥tvWi®>*. mm!hfeRtf/xnmT;i'y f *i/ikm<D^/um&t\^xifcm-t- 
%x&x&niimzfflm£hz>i>0)xnte<, ^x\ ^^^^wm^m^?* 
<bii, m^^^mmtDu^^/u^^m^it^xmMA^AfDu^^^ 

^^m-t^t^^o £fc, ±SB^th®)^tLT(4, yyh, Vis, 7'?, 

o ^^m&b^x£<m^^tix\,^^vxxiimm^&<mM<DMmzmm 
m^mttfem(Dtcfr<Dmmmmm^mb\^xtt>frxmmtt£z> a 

[0017] ifBK^V^^-y^^thlfe^cbbTfi, IM'M^P'M/I^-IE^V^ 

^£W5~<^-C#5 0 -v—*— lMM#n-M^;*-IE^>VN> 

, f^^-T^fy/n^-, cDNAffAIMK |3-^nfc->7K<JA 
v/^/^$:^"i-5^m-<^^- (pCXN2) {£W^#yV^>^ftcDNA£# AUc 

[0018] ^fc, ±mh7^^^^y?#tbmm<Dtft^\,^mmt\,x, mmifomRxF/xi-i 
fc*xfo%v7Z/*i>^~v?#tYmm, mfm<D%i$m j %2mm,<DT*;m 
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[0019] ±Kh9^^3:=.y^tmi*©#*LV>IB«i:L-C» K^WXhhYJi/* 

[0020] ±mby>^^y^nm^)t^x, &m(1nm)mz&^x, M^sk^R 

[0021] *tHb#»^7yh-C4>5»&- % i-^^^^^^v^iSSiJ^Ea-rSh^^v 5 ^ 
-^7;yh<Di§-g\ JWtLT, 30ilS^a±, £f*L<te36jlgf}— 50ilSSi 

[0022] ^^(Dii;flglfiL^T^/Xtti^T/^$>lfa^(D?^^O^y— =.i^#jfc£ 

OTOM<^^y--^;^ft<tLTte, ±IB*»lfl©i<SJBJliffi&tJ«/Xtti«T/u 
y'^skm^^m^, MB&L^RrJXXi-imT/uy'^ik&cDm^^-t^ 

ftmmm*.-?^ mkm^^m-u mmummumz. sh^mmRxf/ 
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[0023] mr, mnmi-£v*mfiZMm&&)iz®.w-rz>i)K ^m^mmmamnz. 

mmm 1 

[0024] [h7^xV^=-y?7yh<DVeM] 
(RNA©iH) 

v?— V^JrisT*— h, 25mM^>-®hhh!;'>A(pH7. 0), 0. 5% 
„ ^-^nD^/VA-^yr^/VT/Wn- /v;MT?tttBU 4°C\ 10, 00 

ox g -e205>;ia<kL/co yKm^y^^y—^Mx., -2o°c-e#cgu rna£#; 

hy^^ftfbfco 'tb^y=f'(dT)ir/Vn— XUy^zmU tfl) (A) + RNA£¥f 
$S}Lfc„ 

[0025] (cDNAy^y'yV— (O^M) 

ffiMLfcTKU (A) +RNA(5 n g) {C50unitCDMoloney-Murine Leukemia!>-fVl^$ 

, 2#g(cDNA££-J&Lfc 0 ^^CEcoRIT^^-^ft-JnU Xhol, EcoRmPtft; 
L^C^T— v^m-^— ( X ZAPII) <tii££L/c 0 £hfcs<y^r— iy^^^y^h 

[0026] (RCcDNA^n-^tf>ili£) 
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7^Hf(DcDNA^yyV~(Dy r ~-i>m X 10 6 fi£*/j§^*g£-L20{@<DSgt3*c 
TV-M'MUCo 42°C-e3l^^^^n.-<-hLfc:^, zfU-HziOmM^yy 

/V— rh^yy^A, 0. 4mM5-^ci^-4-^nn-3— f^KlJyW^^^— h) {-jf^ 
3££,£i4r, RCcDNAfc§tt^7-^£|p|;£Uc 0 
[0027] (7°7^5K-<^-^(Di+-^>D— n^^) 

77-^^- AZAPIIfi, ^OlB^Jf }C^^5K-<^^— ^fe-5pBluescriptcO 
i&SIE^IJSrg-^ * ZAPII^^P-^V^ttfcRC(DcDNArr>i-tt^<7)pBluescript 

#^,6##£LTV^ 0 -tC-C|BM£b*:>^9— ?£<07T~-i?&mMU R408-VW-? 
—yT—i/tkUc-XmWSURElcmgi&lt, RCiDcDNArrK-£-at?pBluescript£- 

— ^£$feK:W»ftSURE{aa8fe£ii\ RCfDcDNAiffJt^WrS^^^KtLT 

[0028] (cDNA-r^-^-htD^Sia^JO^:^) 

Sequenasev-^i* (US Biochemicatf±M)£/HV^TcDNA^:^~- hO^igSIH^J 
Sr&^Ut, -rnc^^^KDNA^rEcoRI-C^D^fL, IftJf ttT/i^y^tt#!;3L 

^^-SrAP^T^-y^^fc. CtltC35S dCTP, 0. 1M DTT\ 
Sequenasefflg^^^PLfcl^^U (CddATP, ddGTP, ddTTP, ddC 
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[0029] mxmfcwmm) 

#bttfc7S/h^^f 7*7*5K* RC-900 (glycerol 
stock ; RC-Fh *<99— pBluescript SK(-)<W, ORF^T£-a tPDNA$r,t£PstI 
£rffl^-Cl2WttiUc 0 i<D§J9WLfePstI77^^h4rpBluescript II KS(+) ©PstllM' 
MO&^-iiA/fCo &K:EcoRITi2J9tHU ftbtlfcEcoRI^^^r-Sr, 
pCXN2(^n>^^|±) (Gene 108, 193-199, 1991) OEcoRIlH'HCJgAU 7s>r-U- 
^^yUf^^^;?- RC/pCXN2£H3!!Uto ^CDRC/pCXN2£SalIi:Sfi 
I^MluI-e^J^fL, U-T7^X^ixfc3. 6kbpC07^^V>-h^t#fc„ 
[0030] (Y7l/*i?^-y?7yh<DYEm 

SD;Sprague-Dawley)^|l«7.yh?r0^B|P1>--r^/H2R#^(igB#^ 4:00—16:00). 

^tti^rpMS^V^^j)^)ll^^^^LT^ilJ#|PM^fV^^048B#r B ^ 
{Cl50IU/kg(7)th^ttttM^/^V(H*^-/vmn a D(«)1±®ir^a- 

/^^^32^P B im{-#Pt : «-i5fE(cJ;i9HifMS:^P^^^Lfe 0 
[0031] ^(0^(CbTi^Mb/cr>^^— ^hO^^tlpcD^Hfj^tC, gff|B3. 6kbp<£>DN 

^P^r. C02^^^^— F^T'm-KRB(m-^l/^>y^— ^®f^)i§tfi^V^ 

<DfcM (ffi*g'&$kmt S3ES-frfc««4glt9y h) OlP W rt lc l EEfe/c9 20- 30M 
m&&mU 29Etf>j^#£#fc 0 4jl^T^#bfc27E(^MfrcDJlJ;«9DNA^ 
Sib, ^©LfcDNA^r^-Y-^— huRC-1 ; GGAGGCTATGTTGCCACCATTGGA 
(SE^iJ^-^-3) N ^y-r-v— huRC-2;CCCTCCAAAGCAGCATGAAGTTG(IS^iJ# 
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o 

mmm 2 

[0032] 1MB ffilfttiZ ft coBm 

^^-vfvyht, if-Y— V— (SD;Sprague-Dawley) 5fcOlH£J$6|ZC-f o 

[0033] (MmtmfemB) 
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>HWf*(pH7. 4)3mUCgU /J^lCtfyhbfctL Tk^LfcO. lNzketffc-W* 
Ajgjft4. 0mUi:-C24l*fllHBja-tf-CT/P*yttmixfcft, 10, 000rpm-C5^WBfi 
»L»4>Ktb, #P>*Vfc±^SrDNA*<DffliJ^(C^^L, DNAffifiCeriottiO^f&U. 
Biol. Chem., 214, 39-77,1955) izmCX&l^tz 0 &t>1nitnnk1&Mk<D$fMm&m. 

[0034] (jfcfS/&#tf>$Jj£jj&jf?:) 

jss^sij^bfcM^ia i — 7Rx*m i.^*i-„ in i —TRurn 1 <D&m*6m<D7v 
h<D¥&i®.t*:<Dmmmm&*-ro tit. m—TRxmi*. * :p<o. 05(#i»& 

OMtlttSEL-C) , * * :P<0. 025WmmV>mtlt®tL,X) . RTf# :P<0. 00l( 

ttMM<Dmtit&Lx)&i0fr o mifatb, mmvxm), bvrv-tvFmm). hdl 

[0035] 









14 


m 1± 






IE £ 




iE » h 




<*M (g) 


556±12.8 


534±I0.4 


307±3.6 


318±11.1 






9.66±0. 13 


9. 98±0. 26 


10. 46±0.56 


10. 76±0.38 






4.68±0.32 


4. 55±0. 35 


3.33±0. 15 


4.00±0.32* 


\ 




0.161±0. 009 


0.170±0.010 


0. 195±0.018 


0.212±0.009 


J 




1I7.8±6.6 


118.2±2.5 


129.4±4.4 


123. 7±l. 9 


1 




60.9±3.5 


95.4±12.6 C 


60.9±7.6 


243. 7±30. 2* 




65.0±2.8 


77.7±2.4» 


75.0±3.7 


106.3±3.7* 






4270±37 


4259±57 


4794±103 


5161 ±79 M 



* : P<0. 0 5. *Wm<K>mtti&l,T 
** : P<0. 0 2 5, »KI»©fflttt«bT 

# : p<o. ooi, ttmsHomtttmsT 



[0036] &>±<DjB\fLA*bs ^^ffltCfcttS^^/V^vh^^^-^^^htt, sfmm 
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o 

[0037] (M^^cO^/^^AioSiJ^^) 

o m9^, * :p<o. oi{nmm<Dmt^cm.L,x)^-t 0 

[0038] (■Wm^ l P(DDNAM^>m^m) 

^Mf&tfffiffl&tl5h<Dt^?lbtltz 0 HlO<K * :P<0. 01(M^M<Dig.tit 

umm 3 

[0039] [jSS?il4, 25, 36, 50©h9>*^-^7-.y Rcfctt-Sj&^-OjiJ^] 

3§$fS14, 25, 36, SOICiS^S^^/^^jiilJ^^yh^fflV^, fS^jfiLjm- 

MTsuzf^fiLmcommz^^xm^tcc ^^/v^y-by^^J^yyyybi^ 
^(Dmm)tlE^ : 7-yhmm) te, #31^14, 25, 36&U^50j§ft?il£:i8l^-a!if£!jL 

^«£2lMJ2<h[I^[cLT$iJ£U ^k#/##<^D^£J;S»£ll^fc 0 
c-^hyn-j^t/r^^^B-^xh^-j^fflv^o ^m^mii-15^^ 

2{C^f 0 111 1 1 - 1 5RXim2(D^-mm^<D : 7y bO^iMt^M W^^i-„ 
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*fc, * : p<o. oiwmm^hzftmmvjEftyybvm.k&mi.x) 

&SfU 3*2* , ' p<0. 05, b p<0. 01 (Mmm-?hZ>&mffi<DjE%yyh<Dm& 

[0040] mii-i4{cak-rx^z^ ikmwmmffimffiM. vvvu±y^\ 

[0041] *fc-;*7\ nusi^i-ct?^ sfn.m t PT^zf^>mmfim : 7^b^)a\,^x25mm(D 

roJ;5^ myyU^^^xmm^&RXJPmT/uy''^>'skm^m^^b^ -u^-rt 
[0042] [«2] 











ifa^39®(mg/di) 


















14ffl 
Male 

Female 


Normal 
TG 

Normal 
TG 


9.38±0.17 
8.66±0.14 
8.1 9± 0.04 
8.80±0.09 


5.72±0.19 
5.28±0.21 
4.86±0.19 
5.60±0.18" 


0.1 54 ±0.009 
0.162±0.011 
0.1 47 ±0.004 
0.145±0.009 


120.1 ±4.8 
124.9 ±5.3 
125.0±5.4 
129.1 ±: 1.2 


23.8±0.25 
23.7±0.19 
23.5±0.96 
22.9±0.35 


25® 
Male 

Female 


Normal 
TG 

Normal 
TG 


9.94±0.11 
10. 22 ±0.20 
9.89±0.16 
I0.10±0.18 


4.16±0.19 
4.54 ±0.1 3 
3.23 ±0.09 
3.96 ±0.21* 


0.1 67 ±0.008 
0.1 72 ±0.005 
0.1 66 ±0.005 
0.150±0.010 


154.5±5.4 
149.8±5.2 
138.6±3.7 
138.5±6.8 


17.7±0.28 
16.4±0.30 
19.5±0.81 
18.6±0.45 


36J1 
Male 

Female 


Normal 
TG 

Normal 
TG 


9.66±0.13 
9.98±0.26 
10.46±0.56 
10.76 ±0.58 


4.86±0.32 
4.55±0.35 
3.33±0.15 
4.00 ±0.3 2* 


0.161 ±0.009 
0.170±0.010 
0.195±0.018 
0.212± 0.009 


11 7.8 ±6.6 
118.2±2.5 
129.4 ±4.4 
123.7±I9 


17.5±1.01 
16.7 ±0.40 
20.1 ±0.53 
21.2±0.49 


Male 
Female 


Normal 
TG 
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